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ABSTRACT 
 

Currently, riding a motorcycle without a helmet is a traffic offense in India, leading to an 

increase in accidents and deaths. For reasons of public safety, the government has made it a 

law that all motorcyclists must wear a helmet when riding a motorcycle. However, most 

people are still against this and ride the car without a helmet. To address this problem, this 

paper proposes an approach for automatic detection of helmetless motorcyclists and license 

plate recognition using real-time surveillance videos. For detection, the system uses the 

YOLO deep learning framework. For classification, an SVM algorithm is used to recognize 

motorcycle license plates using images or videos captured by a camera. It includes various 

steps such as vehicle classification, pre-processing and license plate recognition. To prevent 

accidents and ensure public safety, we need a system that automatically detects people who 

are not wearing helmets and extracts license plates to help motorcyclists who are subject to 

fines. This helps the traffic police to catch offenders and can be used to issue data fines to 

riders who repeatedly make the mistake of not wearing a helmet. 
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INTRODUCTION 
 

Motorcycle is a popular means of transportation in almost all countries. However, the lack of 

protection carries significant risks. To reduce the associated risks, cyclists are strongly 

encouraged to wear helmets. Motorcycles lead in the number of traffic accidents. Although 

reckless and inattentive driving is the main cause of these accidents, brain injuries are the 

leading cause of death from car accidents. Research shows that more than a third of people in 

road accidents could have survived if they had worn a helmet, and wearing a helmet can 

reduce 30 to 40 deaths from accidents. Helmets are a concern. According to the National 

Police Agency's annual report (published in 2017), 35-40% of fatal crashes result in death. 

 

METHODOLOGY 
 
 

Dataset Gathering and pre-processing. 
 
The live feed captured from the Traffic Cameras will be provided as the dataset. Now inside 

the model first we need to pre-process the video frames by techniques such as. 
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•Noise reduction: - Image noise is random variation of brightness or colour information in 

images, and is usually an aspect of electronic noise. 
 
•Gradient calculation: - Gradient magnitude represents the strength of the change in the 

intensity level of the image. 
 
•Image Sharpening: - Image sharpening is an effect applied to digital images to give them a 

sharper appearance. 
 
 Object detection  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 2: Working Of YOLO 
 
The first step is to detect the objects by using Localization. Object localization is a 

fundamental practical task in Computer Vision, which aims to locate the target within the 

image or video. It has been used in many applications, including human face recognition, 

retail checkout recognition, automated driving, and automatic monitoring systems.Then the 

algorithm we are using to detect objects is YOLO. YOLO algorithm employs convolutional 

neural networks (CNN) to detect objects in real-time. As the name suggests, the algorithm 

requires only a single forward propagation through a neural network to detect objects.First, 

as shown in fig.2 the image is divided into grid cells. Each grid has a dimension of S X S. 

Each grid cell forecasts B bounding boxes and provides their confidence scores. By use of 

these algorithms, we will detect a rider, helmet and number plate. All the predictions are 

made simultaneously using a convolutional neural network. Intersection over union ensures 

that the predicted bounding boxes are equal to the real boxes of the objects. This 

phenomenon eliminates unnecessary bounding boxes that do not meet the characteristics of 

the objects (like height and width). 
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The final detection will consist of unique bounding boxes that fit the objects perfectly. Hence 

the two-wheelers, helmets and number plates will be detected and passed to the next step. 
 
 

Object Classification 
 
After helmet and motorbike detection, in this stage we will apply the classification methods 

to distinguish between the two-wheeler and the other moving objects and also classify the 

biker is wearing the helmet or not. The Number plate is then accessed only if the rider is not 

wearing the helmet. 

For classification purpose we will use support vector machine algorithm. SVM (support 

vector machine) chooses the extreme points/vectors that help in creating the hyperplane and 

finds the closest point of the lines from both the classes and then make categorization. After 

this if the helmetless rider is detected then the number plate is extracted of that bike. Finally, 

as shown in fig. 3 the motorcycle and helmet are detected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3: Detection of frame with helmet and bike 

DISCUSSION 

 

We propose a system for automatic detection of motorcycle riders without helmets from 

CCTV video and automatic retrieval of license plates for these motorcyclists. The existing 

system needs human assistance, which is a difficult task. This system will mainly use object 

detection principles with YOLO architecture to detect helmet and license plate from input 

given in the form of video or image, and the system recognizes motorcyclists who drive 

without a helmet. Using Optical Character Recognition (OCR), license plate details are 

retrieved and stored in a database. The method will ensure that it will reduce complexity as 

well as time and save many lives by forcing riders to wear helmets while traveling on two-

wheelers and this system will help the traffic police in nabbing helmetless riders without 

being physically present on the course. . 
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CONCLUSION 
 

This model focuses on catching bikers without helmets. The existing video monitoring 

system is effective, but requires significant human assistance, the effectiveness of which 

decreases over time, so we want to automate it. First, the system classifies moving objects as 

either motorized or non-motorized. In addition, if the system detects a motorcyclist without a 

helmet, it will finally pull the license plate number of the vehicle. This will help the traffic 

authority to accurately identify each offender and impound the suspect's vehicle, thereby 

issuing fines for violations. Our model thus increases the speed of real-time operations using 

the YOLO and OCR methods. 

 

CONFIRMATION 
 

First of all, we would like to express our sincere gratitude to Dr.V.P. Balpande of 

Priyadarshini JL College of Engineering for their excellent guidance and valuable 

suggestions which helped us throughout this project. The team members would like to thank 

the Department of Computer Science and Engineering, Priyadarshini JL College of 

Engineering for providing the necessary support and resources. 

 

REFERENCE 
 

[1] B. Yogameena, K. Menaka, and S. Saravana Perumaal, “Deep learning-based motorcycle 

rider helmet wear analysis for an intelligent tracking system,” in IET Intelligent Transport 

Systems, vol. 13, No. 7, 2019, pp. 1190-1198 

 

[2] J. Chiverton, “Helmet presence classification with motorcycle detection and tracking”, 

Intelligent 

 

Transport Systems (IET), vol. 6, No. 3, September 2012, pp. 259–269. 

 

[3] Lucas BD, Kanade T (1981), "An Iterative Image Registration Technique with 

Application to Stereo Vision", Morgan Kaufmann Publishers Inc, San Francisco, pp. 674-

679. 

 

[4] J. Mistry, A. K. Mishra, M. Agarwal, A. Vyas, V. M. Chudasama, and K. P. Upla, 

“Automatic Detection of Helmeted and Unhelmeted Motorcyclists with License Plate 

Extraction Using Convolutional Neural Network”, 2017 Seventh International Conference on 

Image Processing Theory , Tools and Applications (IPTA), Montreal, QC, 2017, pp.1-6. 

 

[5] Messelodi S, Modena C, Zanin M (2005), “A computer vision system for vehicle 

detection and classification at urban road intersections”, Pattern Anal Palp 8:17–31. 

 

[6] Kavyashree Devadiga, Yash Gujarathi, Pratik Khanapurkar, Shreya Joshi, and 

Shubhankar Deshpande, “Real-Time Automatic Helmet Detection in Bicycle Riders”, 

International Journal of Innovative Research in Science and Technology, Volume 4, Number 

11, 2018, p . 146-148 . 

 



   Vol 12, Issue 1, 2024 

ISSN2321-2152 

   www.ijmece .com 

   
  
 
 
 
 

176 
 

[7] Sonoda S, Tan JK, Kim H, Ishikawa S, Morie T (2011), “Intersection moving object 

detection by sequential background extraction”, International Conference on Control 

Automation and Systems 

 

(ICCAS), pp. 1752–1755. 

 

[8] Tuytelaars T, Gool LV, Bay H, Less A (2008), “Speed-up robust features (surf)”, 

Computer vision to understand, pp. 346–359. 

 

[9] Waranusast R, Bundon N, Timtong V, Tangnoi C, Pattanathaburt P (2013), “Machine 

Vision Techniques for Motorcycle Helmet Detection”, 28th International Conference on 

Image and Vision. 

 

New Zealand (IVCNZ), pp. 35–40. 

 

[10] Wen C-Y, Chiu S-H, Liaw J-J, Chuan-Pin L (2003), "Safety Helmet Detection for ATM 

Tracking System via Modified Transform", 37th Annual IEEE Carnahan International 

Conference on Safety Technology, pp. 364–369 . 

 

[11] W. Hu, T. Tan, L. Wang, and S. Maybank, “A review of visual tracking of object motion 

and behavior,” IEEE Transactions on Systems, Man, and Cybernetics, Part C: Applications 

and Reviews, vol. 

34, No. 3, 2004, p. 33 

 

[12] Manoharan, S. (2019), "An Improved Security Algorithm for AI-Enhanced Processors in 

 

Self Driving Cars”, Journal of Artificial Intelligence, 1 (02), pp. 95-104. 

 

[13] Pattasu Doughmala, Katanyoo Klubsuwan, "Half and Full Helmet Detection in Thailand 

Using Haar Like Feature and Circle Hough Transform on Image Processing" in Proceedings 

of the IEEE International Conference on Computer and Information Technology, Thailand, 

Bangkok, 2016, p. 611-614. 

 

[14] N. Boonsiri Sumpun, W. Puarungroj and P. Wairocana Phuttha, "Automatic Detector for 

Bikers with no Helmet using Deep Learning", 22nd International Computer Science and 

Engineering Conference (ICSEC), Chiang Mai, Thailand, 2018, pp. 1-4. 

 

[15] M. Dasgupta, O. Bandyopadhyay, and S. Chatterji, "Automatic helmet detection for 

multiple motorcycle riders using CNN", IEEE Conference on Information and 

Communication Technology, Allahabad, India, 2019, pp. 1-4. 

 

[16] K. Dahiya, D. Singh, and C.K.Mohan, "Automatic detection of helmetless cyclists using 

real-time surveillance videos," in Proceedings of the International Joint Conference Neural 

Networks (IJCNN), Vancouver, Canada, 24-2. , 2016, pp. 3046-3051. 

 

[17] B. Yogameena, K. Menaka, and S. Saravana Perumaal, “Deep Learning Based 

Motorcycle Rider Helmet Wear Analysis for Intelligent Tracking System,” IET Intelligent 

Transport Systems, vol. 13, No. 7, 2019, pp. 1190-1198. 



   Vol 12, Issue 1, 2024 

ISSN2321-2152 

   www.ijmece .com 

   
  
 
 
 
 

177 
 

 

www.irjmets.com @International Research Journal of Modernization in Engineering, 

Technology and Science 

 

[1369] 

  

 

e-ISSN: 2582-5208 

International Research Journal of Modernization in Engineering Technology and Science 

 

(Peer-reviewed, open access, fully peer-reviewed international journal) 

 

Year:04/Issue:12/December-2022 Impact Factor- 6,752 www.irjmets.com 

 

 

[18] R. V. Silva, T. Aires, and V. Rodrigo, “Motorcyclist helmet detection using image 

descriptors and classifiers,” in Proceeding of Graphics, Patterns and Images (SIBGRAPI), 

Rio de Janeiro, Brazil, 27–30 August 2014, pp. 141-148R. 

 

[19] Redmon, Joseph and Ali Farhadi. "YOLO9000: Better, Faster, Stronger." IEEE 

Conference on Computer Vision and Pattern r 


